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Problem After Italy’s first national restriction measures in 2020, a robust approach was needed to monitor the emerging epidemic of
coronavirus disease 2019 (COVID-19) at subnational level and provide data to inform the strengthening or easing of epidemic control measures.
Approach We adapted the European Centre for Disease Prevention and Control rapid risk assessment tool by including quantitative and
qualitative indicators from existing national surveillance systems. We defined COVID-19 risk as a combination of the probability of uncontrolled
transmission of severe acute respiratory syndrome coronavirus 2 and of an unsustainable impact of COVID-19 cases on hospital services,
adjusted in relation to the health system’s resilience. The monitoring system was implemented with no additional cost in May 2020.
Local setting The infectious diseases surveillance system in Italy uses consistent data collection methods across the country’s decentralized
regions and autonomous provinces.

Relevant changes Weekly risk assessments using this approach were sustainable in monitoring the epidemic at regional level from
4 May 2020 to 24 September 2021. The tool provided reliable assessments of when and where a rapid increase in demand for health-care
services would occur if control or mitigation measures were not increased in the following 3 weeks.

Lessons learnt Although the system worked well, framing the risk assessment tool in a legal decree hampered its flexibility, as indicators
could not be changed without changing the law. The relative complexity of the tool, the impossibility of real-time validation and its use for
the definition of restrictions posed communication challenges.

Abstracts in S5 H13Z, Frangais, Pycckuii and Espafiol at the end of each article.

Introduction

In its first response to the emerging epidemic of coronavirus
disease 2019 (COVID-19), the Italian government implement-
ed national restriction measures with strict physical distancing
and restrictions on public movements' that were maintained
from March to May 2020.” Although followed by a rapid de-
crease in transmission of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2),! the control measures had an
adverse impact on the economy and society.’ To continue and
further improve Italy’s preparedness and response capacity,* we
used an adapted version of the European Centre for Disease
Prevention and Control (ECDC) rapid risk assessment tool**
to conduct weekly subnational assessments using data from
public health intelligence.

Local setting

Italy’s health-care system is decentralized at regional level
across 21 regions and autonomous provinces that largely differ
in terms of size, population density and age structure as well
as the financing and delivery of health care.” The infectious
diseases surveillance system uses consistent data collection
methods across the country, with local health units collecting
notifications from clinical services and investigating cases.

Local health units transfer the data to regional and autono-
mous provincial authorities who verify and notify cases to the
Ministry of Health and to the Italian national institute of health
(Istituto Superiore di Sanita; the national centre for research,
control and scientific advice on public health).

We designed the Italian COVID-19 risk assessment
tool to provide reliable assessments in the different regional
contexts. The risk assessments produced for each region and
autonomous province were initially used to informally assist
regional epidemic responses. Subsequently, in October 2020
the assessments were formally integrated as part of a flexible
COVID-19 prevention and control response strategy for the
autumn to winter 2020 season.’

From the beginning of November 2020,° the Italian gov-
ernment implemented laws to define the need for strengthen-
ing or easing of regional interventions to control the epidemic,
according to fixed parameters. Until May 2021, the weekly
regional risk assessments became one of the parameters used
to define the level of restrictions to be implemented. We have
shown the effectiveness of this approach in a previous pub-
lication.” Higher immunization coverage has decreased the
impact of COVID-19 in terms of severe disease and death,
and therefore the legal parameters used for mitigation of the
pandemic were changed and risk assessments were no longer
used. However, these assessments are still produced to date
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with the same method to monitor the
epidemic and are published online."

Approach

The aim of the risk assessment was to
provide a weekly overall categorization
of the risk of an uncontrolled and unsus-
tainable SARS-CoV-2 outbreak in each
of the 21 Italian regions and autonomous
provinces. As per ECDC guidance, we
defined risk as a combination of the
probability of the health threat and its
impact,”® described using consolidated
risk categories (low, moderate, moderate
with high probability of evolving to high,
and high). We first assessed the prob-
ability and impact separately and then
combined them to provide an overall
risk, which we then adjusted in relation
to an assessment of the health system’s
resilience. This resilience element was an
innovation not included in the original
ECDC framework (see the authors’ data
repository)."

The three components of the Ital-
ian risk assessment tool therefore
were: (i) probability (evidence of in-
creased transmission, as a proxy for
increasing probability of uncontrolled
SARS-CoV-2 transmission in a region
or autonomous province); (ii) impact
(evidence of unsustainable burden of
COVID-19 cases on hospital services);
and (iii) resilience (capacity of the public
health system to withstand the burden of
the pandemic and maintain its functions
within the test, track and trace strategy).

We used three sets of quantitative
indicators to assess these components
(Table 1).”* The first set (data quality
output indicators) defined the minimum
levels of data completeness to allow the
risk assessment; the second set (resil-
ience output indicators) monitored the
resilience of public health services in
maintaining high levels of testing and
contact tracing; the third set (prob-
ability and impact result indicators)
monitored the probability of an uncon-
trolled spread of SARS-CoV-2 and of an
unsustainable impact of COVID-19 on
hospital services. For each indicator, we
defined thresholds for alerts.

We assessed probability and impact
separately using two dedicated algo-
rithms each composed of three trigger
questions requiring a yes/no answer. The
first two questions in each algorithm
were quantitative while the last ques-
tion was qualitative.'" We compiled the
quantitative questions using data from
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the described indicators (Table 1). To
answer the qualitative questions, we
activated the national event-based sur-
veillance system' and received weekly
declarations from regional public health
authorities. More specifically, regional
authorities declared respectively if an
uncontrolled SARS-CoV-2 transmission
that could not be managed locally, or if
new clusters of infection in vulnerable
settings, were occurring."’ Once the
assessment of the two algorithms for
probability and impact was concluded,
a first risk level was defined. We then
looked at the resilience indicators. If we
detected multiple alerts from the resil-
ience indicators, we automatically scaled
up the initial risk to the next risk level.

Relevant changes

Between 4 May 2020 and 24 Septem-
ber 2021, the Italian national institute
of health performed 71 weekly risk as-
sessments.'” Each assessment reported
an updated classification of risk for each
Italian region or autonomous province.
As shown in Fig. 1, the risk assessments
captured regional risk heterogeneities
and were consistent overall with the
national epidemic curve. In the data re-
pository,'' graphs illustrate how the level
of risk assigned was accurate in signal-
ling when increases in the incidence of
laboratory-confirmed severe and lethal
infections were expected to occur within
3 weeks in the absence of additional
control or mitigation measures.

In its early implementation, during
low viral circulation in spring to sum-
mer 2020, the risk assessment system
was very sensitive to localized clusters
with limited cases, especially in smaller
regions or autonomous provinces. The
risk assessment therefore changed occa-
sionally from low to moderate and then
back to low as the clusters were con-
tained. These findings, although consis-
tent with the data, were misinterpreted
as false alarms and led to some initial
concern and distrust in the method
among subject-matter experts. As the
indicators could not be changed without
changing the law, we solved these initial
issues by clarifying concerns with public
health officials without modifying the
risk assessment tool.

Subsequently, the perceived com-
plexity of the tool and the fact that
risk assessments always addressed the
previous week (too delayed) were criti-
cized.'* The net reproduction number
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(Rt), which reflects the transmissibility
of the disease, was also debated and for
similar reasons. Even though the risk
assessment tool only gave a very limited
weight to Rt (Table 1), this controversy
targeted its overall validity.

The weekly publication of the risk
assessment findings'’ became a contest-
ed topic in the media,' increasingly so
between November 2020 and May 2021,
when higher risk was automatically as-
sociated by law with the enforcement
of more severe restrictions to control
the spread of the virus. Especially dur-
ing the autumn to winter 2020 peak of
COVID-19 cases, criticism of the as-
sessment system expressed through the
media increased, and numerous legal
actions were started by representatives
of different interest groups and organi-
zations. However, to date, none of the
legal actions have led to a re-evaluation
of the published risks. Strategies that we
adopted to improve public understand-
ing included a weekly presentation of
the risk assessments in a press confer-
ence and the production of releases and
frequently asked questions pages on
institutional websites.'” The assessment
method became less debated after its
automatic impact on decision-making
stopped.

Lessons learnt

During a protracted outbreak, ensuring
that control measures against the spread
of disease are proportionate to the risk is
important to limit an unwarranted im-
pact on the economy and on the overall
well-being of the population. Ensuring
accountability and transparency to the
general population is also needed.

The risk assessment system sup-
ported decision-making in Italy by
effectively anticipating when the dis-
ease outbreak was expected to rapidly
worsen, harnessing existing data flows
at national and subnational level. The
system operated without dedicated
funding but, despite requiring a large
amount of staff time, was sustainable in
the medium term without any disrup-
tion in the weekly production of updated
risk assessment reports.

Continuous communication be-
tween the experts at the national insti-
tute of health and public health officials
across all the regions and autonomous
provinces made sure that the assess-
ments reflected what was happening
locally each week while supporting the
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Table 1. Indicators used in the weekly COVID-19 epidemiological monitoring in regions and autonomous provinces, Italy, 2020-2021

Indicator set

Indicator

Threshold

Alert

Output indicator: data quality

Quality of data
collected at the
national level

Ability to test all cases
in a timely manner

Output indicator: resilience

Adequacy of staff
resources for contact
tracing, isolation and
quarantine

1.1,

Percentage of symptomatic cases with
date of symptom onset reported

1.2. Percentage of cases admitted to hospital

(non-intensive care ward) with a date of
admission or transfer reported

1.3. Percentage of cases admitted to hospital

(intensive care unit) with a date of
admission or transfer reported

14. Percentage of notified cases with the

e

municipality of residence reported

. Percentage of swabs positive for

SARS-CoV-2 infection per month,
excluding swabs from screening and
re-testing; overall and by setting (local,
non-hospital, hospital emergency
department, other)

2.2.Time between date of symptom onset

and date of diagnosis of cases

2.4 Number of staff dedicated to contact

tracing in each local health unit

2.5. Number of staff dedicated in each

unit to the activities for the collection
and dispatch of clinical samples to the
reference laboratories and monitoring
of cases and close contacts placed in
quarantine and in isolation, respectively

2.6. Number of confirmed cases in the

region for which an epidemiological
investigation has been carried out, with
the search for close and total contacts of
new confirmed cases

Result indicator: probability and impact

Transmission stability

3.1

Number of cases diagnosed in the last 14
days, reported to the health ministry

3.2.Value of transmissibility parameter based

on data from the integrated central
surveillance system. Two indicators are
used, one based on date of symptom
onset and one on date of hospitalization®

3.4. Number of cases per date of diagnosis

and date of symptom onset reported
to the integrated central surveillance
system per day

3.5. Number of new SARS-CoV-2

clusters, defined as two or more
epidemiologically linked cases or an
unexpected increase in the number of
cases at a defined time and place

3.6. Number of new cases not associated

with known chains of transmission

>60% of cases with increasing trends?

Decreasing percentage of positive
swabs in hospital settings or
emergency departments.

Stable or decreasing positive predictive
value of tests

Weekly median gap <5 days

(SARS-CoV-2) 1 professional staff
member per 10000 population

Increasing number of investigated
cases (final target 100%)

Weekly number of diagnosed cases
stable or decreasing

Regional net reproduction number
(Rt) < 1'in all regions and autonomous
provinces*

Weekly number of reported cases
stable or decreasing

No increase in the number of

active clusters in the region (that is,
clusters with cases still in isolation or
quarantine, or new cases reported
during the week)

No explicit thresholds (qualitative
assessment). If new outbreaks

occur, the indicator can monitor the
quality of contact tracing. Otherwise,
the indicator could represent low
transmission in which only sporadic
cases are observed (considering
undetected circulation in people with
few symptoms)
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<60% of cases with
increasing trends

Increasing percentage of
positive swabs in hospital
settings or emergency
departments.

Increasing positive predictive
value of tests

Weekly median gap > 5 days

<1 professional staff
member per 10000
population

Decreasing number of
investigated cases (and
lower than 90%)

Increasing number of
diagnosed cases in last
5 days

Rt>1 or not assessed

Increasing number of
diagnosed cases in last
5 days

Increasing number of active
clusters in the region (that
is, clusters with cases still in
isolation or quarantine, or
new cases reported during
the week)

In the presence of outbreaks,
the indicator requires an
unplanned risk assessment
defining whether there is
sustained and widespread
transmission that requires

an escalation of epidemic
control measures

(continues. . .)
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(.. .continued)

Indicator set Indicator Threshold Alert
Pressure on health-care  3.8. Bed occupancy rate (percentage of Bed occupancy, intensive care < 30% Bed occupancy, intensive
system available active hospital beds occupied care >30%

by COVID-19 patients) in intensive care
units for COVID-19 patients

3.9. Bed occupancy rate (percentage of Bed occupancy, non-intensive care Bed occupancy, non-
available active hospital beds occupied <40% intensive care >40%
by COVID-19 patients) in non-intensive
care wards for COVID-19 patients

COVID-19: coronavirus disease 2019; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.

¢ Avalue of at least 50% of cases with increasing trends was considered acceptable between 4 May and 25 May 2020.

® We have previously described the details of the calculations.'

¢ Net reproduction number is the transmissibility potential of the disease at a given time t of the disease.’

Notes: Cases refer to people with a laboratory confirmed diagnosis of SARS-CoV-2 infection reported to the national surveillance system. Translated with minor
adaptations from the Decree of the Italian health ministry, 30 April 2020.“ The table only includes the non-optional indicators reported in the original ministerial decree
as the other indicators were not relevant either because they were never compiled or because they just had a complementary role to the non-optional indicators here
reported.

Fig. 1. Epidemic curve and weekly risk assessment of the COVID-19 epidemic by region and autonomous province, Italy, 4 May 2020 to
27 September 2021
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COVID-19: coronavirus disease 2019; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2.
Note: Cases refer to people with a laboratory confirmed diagnosis of SARS-CoV-2 infection notified to the national integrated case-based SARS-CoV-2 surveillance system. Regions include
both regions and autonomous provinces of Italy.
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Box 1. Summary of main lessons learnt

Decision-making during large-scale disease outbreaks can be supported by robust mixed-
method risk assessments informed by public health intelligence and existing surveillance

systems without dedicated funding.

Continuous communication with health officials across administrative levels ensures that
assessments reflect what is happening in the field and supports the cohesion of the public

health network during an emergency.

Communication issues in applying risk assessment tools should be anticipated during an
emergency and approached using dedicated communication tools.

cohesion of the public health network.
Also, different data sources and multiple
indicators were helpful in maintaining
the robustness of the assessment during
increased transmission.

The main challenge in conducting
the risk assessments during the pan-
demic was related not to the method’s
performance but to difficulties in public
communication. While we addressed
initial misunderstandings among public
health officers through technical discus-
sions, the situation changed when the
risk assessments started directly im-
pacting restrictions and, consequently,
peoples’ daily lives and livelihoods.
Criticism of the risk assessment tool
(too complex) or of specific parameters

(too delayed) stopped being a technical
discussion among subject-matter ex-
perts and became a contested topic for
decision-makers and the general public.

A similar approach to capturing the
components of probability, impact and
resilience could be adopted in different
countries by adapting existing data flows
and deploying available human resourc-
es. However, we learnt that to increase
the acceptability of risk assessment
tools like the one described, robustness
in performance is not enough (Box 1).
Communication issues in applying risk
assessment tools should be anticipated
during an emergency. Approaches to
resolve these issues need to be designed
with communication experts, alongside

Lessons from the field
Data for action in COVID-19 response, Italy

the development of the risk assessment
tools, to ensure that the acceptability of
the risk assessments is not damaged by
controversies driven by misunderstand-
ings. W
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Résumé

Lutte contre la COVID-19: efficacité des évaluations hebdomadaires rapides des risques en Italie

Probléme Aprés avoir pris ses premiéres mesures de restriction
nationales en 2020, I'ltalie avait besoin d'une approche solide pour
surveiller I'épidémie naissante de maladie a coronavirus 2019 (COVID-19)
au niveau régional, et fournir les données permettant de renforcer ou
d'alléger les mesures destinées a I'endiguer.

Approche Nous avons adapté I'outil d'évaluation rapide des risques
du Centre européen de prévention et de contréle des maladies en y
intégrant des indicateurs quantitatifs et qualitatifs issus des systemes de
surveillance nationaux existants. Pour définir le risque lié a la COVID-19,
nous avons associé la probabilité d'une transmission incontrolée du
coronavirus 2 du syndrome respiratoire aigu sévere, a l'impactimmédiat
des cas de COVID-19 sur les services hospitaliers, en procédant a des
ajustements selon la résilience du systéme de soins de santé. Le dispositif
de surveillance a été mis en ceuvre en mai 2020 sans entrainer de co(ts
supplémentaires.

Environnement local En Italie, le systéme de surveillance des maladies
infectieuses repose sur des méthodes uniformes de collecte de données
dansles provinces autonomes et régions décentralisées a travers le pays.
Changements significatifs Les évaluations des risques réalisées toutes
les semaines avec cette approche ont permis de surveiller ['épidémie
a |'échelle régionale du 4 mai 2020 au 24 septembre 2021. L'outil a
identifié les dates et lieux susceptibles de connaitre une augmentation
rapide de la demande en services de soins de santé si aucune mesure
supplémentaire de controle et de lutte n'était prise dans les trois
semaines.

Lecons tirées Bien que le systeme ait fonctionné, inscrire I'outil
d'évaluation des risques dans un décret égislatif a réduit sa flexibilité,
car les indicateurs ne pouvaient étre modifiés sans réformer la loi. La
relative complexité de I'outil, Iimpossibilité de procéder a une validation
en temps réel et son usage pour imposer des restrictions ont posé des
problémes de communication.

Pesiome

Mepbl pearnpoBaHusa Ha COVID-19: 3ppeKTMBHOCTb exxeHeaeNbHbIX OnepaTUBHbIX OLLeHOK pUcKoB, UTtanua

Mpo6nema Mocne NepBbiIX HALMOHANBHBIX OrPAHNYNTENBHbIX
mep B Wtanum 8 2020 rogy noTpeboBanca akTMBHbIN NoOAxoa And
MOHWUTOPWHIA 3apoxAatolenca 3NnaemMmmnn KOpoHaBrpyCHOM
nHdekymnm 2019 roga (COVID-19) Ha cybHauroHanbHOM YpoBHe
1 ONA NpefoCTaBNeHVA AaHHbBIX AN1A 0OOCHOBAHUA YCUNEHUA UK
ocnabnenus mep no 6opbbe ¢ anuaemmnen.

Moaxop ABTOpPLI afanTVPOBanM MHCTPYMEHT ANA ONepaTUBHbIX
OL{eHOK prCKOB EBpONECKOro LieHTpa no KOHTPOSTIO M NpodunaKT/ke
3a00neBaHWiA, BKIOUYMB B HEFO KONMUECTBEHHBIE U KaueCTBEHHbIE
MOKa3aTeny 113 CyLLEeCTBYIOLLMX HALIMOHANbHbIX CUCTEM SNAHAA30Pa.
AsTopbl onpegenvnmn puck COVID-19 Kak KOMOVHALMIO BEPOATHOCTY
HEKOHTPOMPYEMO Nepeaaun TAXENOoro OCTPOrO PeCrnMPaTopHOroO
CUHIOPOMA, BbI3BAHHOIO KOPOHABMPYCOM-2, 1 Pa3pyLUMTENbHOIO
Bo3pgelicTama cnydaeB COVID-19 Ha 6onbHUYHOE 06CNyXMBaHVIE,
KoTopasa CKOppeKTMpOBaHa C y4eToM YCTOMUYMBOCTH CUCTEMbI
3apaBooxpaHeHna. CuctemMa MOHUTOPMHIa Obina BHedpeHa 6e3
KaKMx-n1bo [ONONHUTENbHBIX 3aTpaT B Mae 2020 rofa.

MecTHble ycnoBus B crcTeme anuaHaa3opa 3a MHGeKLUMOHHbIMM
3abonesaHnaMN B VTannm ncnonb3yioTca NocneaosatebHble MeToab!

c60opa JaHHbIX MO AELEHTPANN30BaHHbIM PErVOHaM 1 aBTOHOMHbIM
MPOBUHUMAM CTPAHbI.

OcyLuecTBIEHHbIE NepeMeHbl EXXeHejenbHble OLIEHKM PUCKOB C
MCNONb30BaHMEM [JaHHOTO MOAXOMa PEryNspHO NPUMEHSANNCH
NPV MOHUTOPUHTE SMUAEMAM Ha PETVOHANbHOM YPOBHE C 4 Mas
2020 ropa no 24 ceHtabpna 2021 roga. MIHCTpymeHT obecneuwn
HaZEXHyI OLEHKY TOrO, KOTAa 1 rae MOXeT Npom3oiTy BbicTpoe
yBENMYEHWE CMPOCa Ha MeAVLMHCKME YCNyri, eCin Mepbl Mo
60pbOe NV CMArYeHMIO MOCNEACTBIIA He ByayT yCUneHbl B TeueHne
cnenylowmx 3 Hefienb.

BbiBogbl HecMOTpsA Ha TO UTO cucTeMa paboTana adpdeKTUBHO,
BKJIOUEHWE MHCTPYMEHTA N1 OLEHOK PUCKOB B lOpUAMYECKIe
NOCTaHOBMEHWA OrPAHNYMBASIO €0 MMOKOCTb, MOCKOSbKY NOKa3aTenm
HE MOV BbITb M3MeHEHbI 6e3 n3MeHeHnd 3aKoHa. OTHoCUTeNbHasA
CNOXKHOCTb UHCTPYMEHTA, HEBO3MOMXHOCTb MPOBEPKM B PEASTBHOM
BPEMEHU ¥ ero 1Crnosb3oBaHne 415 ONpeaesieHna orpaHnyYeHNi
€o37at0T NPOBEMbI KOMMYHUKaLN,
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Resumen

Respuesta a la COVID-19: eficacia de las valoraciones semanales rapidas de los riesgos en Italia

Situacion Tras las primeras medidas nacionales de restriccién en ltalia
en 2020, se necesitaba un enfoque solido para supervisar la epidemia
emergente de la coronavirosis de 2019 (COVID-19) a nivel subnacional
y proporcionar datos que informaran sobre el refuerzo o la flexibilizacion
de las medidas de contencion de la epidemia.

Enfoque Se adaptd la herramienta de valoracion rdpida de riesgos del
Centro Europeo para la Prevencién y el Control de las Enfermedades, al
incluirindicadores cuantitativos y cualitativos de los sistemas nacionales
de vigilancia existentes. Se defini¢ el riesgo de la COVID-19 como
una combinacién de la probabilidad de transmisién descontrolada
del coronavirus del sindrome respiratorio agudo grave de tipo 2 y de
un efecto no sostenible de los casos de la COVID-19 en los servicios
hospitalarios, y se ajusto en relacion con la capacidad de recuperacion
del sistema sanitario. El sistema de supervision se aplico sin costes
adicionales en mayo de 2020.

Marco regional El sistema de vigilancia de las enfermedades infecciosas
en ltalia aplica métodos de recopilacién de datos coherentes en todas
las regiones y provincias auténomas descentralizadas del pais.
Cambios importantes Las valoraciones semanales de los riesgos
mediante este enfoque fueron sostenibles en la supervision de la
epidemia a nivel regional entre el 4 de mayo de 2020 y el 24 de
septiembre de 2021. La herramienta proporcioné valoraciones fiables
de cudndoy dénde se produciria un rapido aumento de la demanda de
servicios sanitarios si no se incrementaban las medidas de contencién
0 mitigacion en las tres semanas siguientes.

Lecciones aprendidas Aunque el sistema funciono bien, el hecho de
enmarcar la herramienta de valoracién de los riesgos en un decreto
legal dificulté su flexibilidad, ya que los indicadores no se podian
modificar sin cambiar la ley. La relativa complejidad de la herramienta,
laimposibilidad de validacién en tiempo real y su uso para la definicion
de las restricciones plantearon problemas de comunicacion.
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